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This listing replaces all previous listings and versions of the claims in the application. 

1 . (Withdrawn) An optical mode transformer comprising: a substrate; a lower 
waveguide cladding layer disposed on the substrate, the lower waveguide cladding 
layer having a first refractive index and an upper surface; a waveguide core disposed on 
the upper surface of the lower waveguide cladding layer, the waveguide core having a 
long axis, the waveguide core having a second refractive index, the ratio of the second 
refractive index to the first refractive index being at least about 1 .3. the waveguide core 
further having a first end optically coupled to a small beam port, a second end defining 
an intermediate beam port, and an upper surface; side waveguide cladding disposed on 
the upper surface of the lower waveguide cladding layer adjacent to both sides of the 
waveguide core, the side waveguide cladding having a third refractive index, the ratio of 
the second refractive index to the third refractive index being at least about 1 .3, the side 
waveguide cladding further having an upper surface; and an upper waveguide cladding 
layer disposed on the upper surface of the waveguide core and the upper surface of the 
side waveguide cladding, the upper waveguide cladding having a fourth refractive index, 
the ratio of the second refractive index to the fourth refractive index being at least about 
1 .3; the optical mode transformer being configured such that the waveguide core has a 
vertical taper wherein a thickness of the waveguide core in a dimension nonmal to the 
substrate surface decreases along the long axis from a first thickness value at a first 
point near the small beam port to a second thickness value at a second point near the 
intermediate beam port, the second thickness value being smaller than a critical 
thickness value, the critical thickness value being defined as a thickness value below 
which a significant portion of the energy of a light beam having a small mode size 
received at the small beam port and propagating in the waveguide core penetrates into 
at least one of the upper waveguide cladding layer and the lower waveguide cladding 
layer, thereby enlarging the small mode size. 
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bean, po« a' a ^IZ^^ZT T '^'^ « «™« 

an uppersurtace. a wavegui T '""^ ' '^^^ ^'^ 

-va«u..o,a..n.,av.L.::;:r:::i7r^ 

»c«on in a plan, no^al ,o the long a J 11 ! ' ''"^ ' 

refractive index the ratio o, », '»™9 ^ second 

-a„ beam port, a second endt Za T ' ' ~ 
surface; eide waveguide CaJ^ 1" . "PP^' 

c.ddingandad,oLto::i~rer"^"*"°''"^--~ 

r----"-. - o, ^e sZrj::: :::r::Tr ^ 

being at least about 1 3 the ow« refractive index 

andan„p^.„3ve^ ;^>:3'^-'«*'"^'-''-ha.nganuppe,surt^^^^ 

«»rac^e index being a. ieas, C ^""^ "'"^''^ '""^^ '"""^ 

-s..ionpoin.,.heiag:rr:r^rr:arr 

nonnai to the substrate surface .h=, » ! ^^^^ ^ "intension 

«>icKness value- in a """''^ ~ '"^ '» « 

-in.enne.a.ebeLTl/Z::r'°"^""^^^ 

Changes along ^ longLl 1TJ"!T « «*'<nese that 

-.ierthanthe^^t^irr^drr" 

cntlcal thickness value the critical thi^r T »«" « 

-wwH.has.n.oaCorrr^Ta^htr'"'^^^ 
receivecf at the smali beam nort .nn ^ ^ "^^'"^ ^ '"^^e size 

--oneo,.heupp~ 

--^e.en...g.hesn«l,„odes.e!rr2'::-C^^^ 
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between the .ntermediate beam port anc the large beam oort tn 

silicon dioxide and titanium dioxide. '=°^'*^ « """ure of 

" " ""^ -»« -he waveguide core 
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energy of a light beam having a small mnH« ^ ' 

"y a small mode size received at thr^ cr««ii ^ 
propagating in me waveguide oo™ penetrates into ^"^ 
enlarging tt«3„„„„^^,^^ """"^ "'vogulde cladding, theieby 

»ajii:r;:e;erdS::r:T"^ 

-nd an upper sud^ alZ^ ITd "'^"^ ^ 

-gdide.adding,ar::reXra::ir"^^.^"^^^ 

"avlng a second refractive Index tl,e r^' TI ^"^ ^"^'"^ 

tractive index being a. IT^, '° '"^ 

port, «.d an tvper sudace^ side ! ^ Werniediale beam 

sr.ewavegu.ec,a.c,lngh.vlngath.>c,r.^^^^^^^^^^^ 

refractive Index to third refractive index beir,n , .1 ^""^ 

c-addlngfurtherhavingan upper r^^^^^^ 

PP surface, and an upper waveguide cladding layer 
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disposed on the upper surface of the waveguide core and thP 

waveguide daddlng. the upper waveouid. I 1 ""'^^'^^ ^'^^ 

-«o of the second refractrindTx" the . 7 ^ '^"'^ 

-op^cairnodetransfo^er:: 

'ate.Uaper.hereinav.-dth of the wave uj'rr^^^^^^^^^ 
substrate surface and transverse to the lono axis dll 

propagation from a first width value aU 2 J. '^^^ 
w.thva.ueatasecondpolntne:;:rn:™^^ 

t>e.ng smaller than a critical width value thP .nv 7 '^'^"'^ ''''^'^ ^^'"^ 

and an upp«. surface; a wave^u^e era OlsJ^l^T^^ ' '"^ 

wa.aguK.a - "PPer surface o, me lower 

^on in a plane nom,al lo «« , JaJ ' "^'^ ""'^ " 

bean, po„, a second L iZJ^n L ? ' """"'^ '° « 

-face; aide o^^^^Z "nT ^ 
cadd*,g and ediacen, ,o ,he waveguire" ,e "he 7" ^"^^ '""^^ 
ttii'd refractive Index ihe ratio o, .h "avegulde cladding having a 

-.-eaeta^utiariri^rxr^':----^^^^^^ 

and an upper waveguide cladding dlspLrn ,!! ' "'^ '""^'^^ 

andthe^per surface ofthesJJ :;;:!^^^^^ 
having a fourth ,e„.c,ive Index, «,e rSZ ^ T T- 
mfraciive Index being at leas, about it m 

-««...a,.rs.re:,o„::gr,:n r:r.re'rr"^-"«-- 
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smater ,he Br^ „i<«h value me ».o„7 * 

s^iHoam portion Of ,he energy of a noh, JTh '^'"^ ' 

^ ^« bea. port a,K, propL ^ ^'-ad a, 

-'---ee..eje::r::rrarr'"^'*^'^^'"-'- 

the second wi* ^.ue. """""""y ""^ Width value to 
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0/ Silicon dioxide and tftaniumdfoxide. 

'saving an ''^^^^^^^^^^ ^'^^ -^-ein a iight beam 

-rts at me large beam port. Having a ZZT " P^'^ 

sub3t.te surface and t^nsvert ^ ^" ^ '^^--^^ Parallel to 

'"^^ °' "S*^* propagation than the initial 

'■^s a, «,e s.,,, ^„ «"e to™ ,he brgs beam po„ and 

mpu, t«a„. 0' I*, propagation ,han the iniUal 

^".:e!:rr.rar:r:::7-^^ 

-.ace .ncraases to. . .hicC a ' T"'°" ~™^' «'^<» 

-^^a..^...«.a..oa:::— rro::::ra:^ 

Xee^asas ton, a «rse «,fckne3s va,ue tols T '"^^ 
.H^e« v^ue ba.„« S/Z^Z T 

im beam hav^ a smaJ, .ode sbe receive^t,!^ <" energy of a 

"ie waveguide eo. peneto,e. ..o af^HL ^ '"^ i" 
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an upper «,rface a ~ "-'"^ « «rs. refractive ,n,tex. 

-.o..a...e.a:::rrr:::r:^ 

"K-ex ,0 me f,« .,.c«ve .n*x being a. teas, atT, , 
having a end opfically coupled ,o a sITh 

Wemiediala beam port L « ^ ' ^Anhg an 

waveguide core, the aide waveguiTc^^l? " ^'^^^ 

«.-c„„d.,.c.iveindex.e.:irxTrrT'''^^^^^ 

waveguide Cadding ,„«.er „aving an upper^aran^^ ' 
layer disposed on ,he upper surface of Z 2 1 "^'"9"'* 
waveguide ciaddin^^eCeT,^!! ^"'^^ »' 

-ho ra,io Of ,he second Ll^J^TI" T"" " '^""^ ~« 

1 """ciciive index to the fourth refractive indpy ho.>.^ * i 

•3. ihe op,„=a. n»de .,an,fom,er being con«gu,ed sucb fhaZt 
lateral taper a widm of ,t« waveguide co» w ^ 

substrate surface and transven^ JTT^ " 'o 
p™paga«cnf™n,at^~:7,rf'^'~-<>"«'he direction Of ligl,, 

-hva,ueataaeco„d::nr;:Li::~="^^'' ------- 

h-ing subsu„«a.„ «^a. to a deei,«, va,ue"r2,!!" r "^"^ 
beam. ^ ^ a large mode size of a NgW 

waj:~:;erdrs:r:T™^'~^^ 

an upper sutface and L t rcre a ^ ^ ""^ '^''^ •'^^ 

-l=werw.veguideciadd~:::rrZretra:""^-'^^^^ 

^ve^zrorerrr-- 
«.--..3..hewa.g.id:rf:ri™^^^^^ 
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.hW ^, ^« •«veg.* claddin, ha*g a 

^»>.a,,ea«,^,3,,,,,::^^-^^~^ 

an« an upper waveguide Cadding d,spC^t ""^^ 

and me uppereurface o, ,he side w^ll!^ " "^^^^''^^ 

a ..o..e .de. CZT,^:^ ZlT "''^ "'^^"'"^ 
rafnactive index being a, least abou. i ,k '"""h 

-MHa.Mna,l.ue;ona:„ tj;^:r''™^'--<'-'«^ 
■^am port and a ,raos«,o„ poi« tetlT.! '"^ 

subs.an.ia,,, cons.an. and e,u^ 12 T""^' '"^ ^'^ 
*ec„o„ .igb. P~Paga,ion ba.«Ient " ^ ^""""^ "» 

Pon. .he waveguwe core c^ss secZ lTt 

'rem me ««, widm value U, a'^^^ -""g a>aa 
-end widm value be^g aubZTl^ ''^ 

Size Of a .igb, bea™. al^T'L " ' "'"^ ' 

--asa.m.ba.isapp..„e.e,.jraLT:;rr^^^^^ 

second widm value. ^'""""'""•'°™'^"^»»'"«wld,hvahie.o,he 
suts.ra:Crs",!^^°*^''"°-''~»^^ 
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«<«=on dioxide and Wanium dioxide. '"'"^ « "^xtu^ of 

-^"--^a.o.d,^„o,:;x=^^^^^^^^ 

34. (Withdrawn) The ont* i 
Havln, an inftia, .Ode sl» e„::^^rvl::r^^ ■^'^'^ -^-^^ 

•''r«"''--po«Ha^n,a,ina,.„drrir'"*''^ 

-^.e_and.n_.o.d...::~^^ 
»he,«lna«,lc,n^„,,,, '^--""S^ 

--™...a„a.o.e..oa:r:rrj::rrL^^^^ 
:«--'--i.u.ic.„e.„a.u :7ro;r'"'""'"^'^"^^-'» 
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Response Iransmitted January iQ ^m ^°^^5/27 

■^yWrica. wave9„i.e core a«g„ed 1 T "^'"^ « 

w-eguice cladding d^«d on Jwa^l ^^.H " "^"^^ 

-sfracMv* index having a value tha, i, ' ^ """"S""" "^^ving a 

--s..o.ajjrrrr::~^^ 

n..nimu„, effective refractive index a. tt» ol •» « 

-ari::!::,^:-:::^-^^^^ 

™xin,u„, .„«„^ refractiveLera, Te ~r "'""^ ^ ' 

«'-ctiveindexa,«,eoo,er.o^,o,^,~^?<r7'^ 
-^presenting a dl^tion transv.,^ ,„ ^„ „ "» "-nominate 

dfaotion. y^oowinate and pea»ndicular ,o said axiaf 

optical waveguide Of Claim k 
"as a »,rac«ve index »,at is constant inL v ! 

40. (Original) An optical waveauids mm*, • ■ 
-lace: a tower waveguide cladding dK^Tr 7 '"'^"'^ "^^^ ^ ^""^'^'^ 
oyWrical waveguide core aligned in an^d^ ! '"""'^^ ^ 

waveguide cladding; said wavLidl T °" 

upPerwavegu.decLnJZrrr"'"'^"^"^"-'-^'^-- 

» «K»j^u5©a on the waveaulde mi-o 

suicie core, the waveguide core having 
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a first refract/ve index d/strfbuDon that is »„h . • 
~o index dfetribution the, .3 g^^^Ta * 

t< • (Or^al) An optical waveaurde eom™, • 
^ '"-^ "-eg.ide ctadding dlXldrC'T ' '"^'^^ ' ^^^^ 

waveg^da Cadding.- said J^Z::' "^"^ '^'"^ - ^ W 
"^.Wr waveguide cladding .^ZZZ "^ ' - borde. an 

a-«c.^ index navinpa\ai:;":;:::r^ 

^creases from a maximum effectij ""^""""^ gradually 

-nwmum effective re,^.i,e I^T^Z " « 

~,ep.esent.«adist::c^^r::^7""""~--'''ey- 

"vaveguide core has a i^fractive IndeTIa? 

ordinate representing a directly* ~-,e, the x- 

sa« axial direction. ^■'=°°*a.e and penpendlnular ,0 




of 
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43. (Currently amended) =»«^N0aMv.K^ei.,^d^^^ 
44. (Currently amended) Th.wy.i^ , ^ . 

refractive Index having a value tt«, . , "^^S « 

has a rrtrac^ve index thatT^rd ' ^ ^'^'^ 

-efractive index at the outerblM , <" core to a minimun, effective 

-p^sen^adirectLtr::: :::zrar ~ 

directfon. ^ coordinate and perpendicular to said axial 



14 



PAGE 1 »34 * RCVD AT 1/1 912005 3:49:17 PM [pastern Standanl Time] * SVR:USPTO{F^^^^^ 



Jan. 1 9. 2006 2:47PM BHG & L CHICAGO No.9702 P. 16 

Mppl. No. 10/083,674 

cymdrtcal waveauide core a«g„ed in axl^r T = 

waveguwe Cladding disposed 00 the w,Zh '''^''='"<'^""''P-' 

-'-^indox.^.nga^iueJl^^rC"'"'""'""'^''^""- 
'ap^senting a distance ,,omu,esubs,ra^rH '^'°'*""' ^-^^-dinate 
"as a »,.cive index the, is oo^^LZT^' ^ '^'^ "-^"'^^ co. 

•~,oaaid,jct:rj:~'''»--^^^^^^^^ 

'ower „aveg.ide Cadd^g ,3^^^' .t, ^^^^ ^ 
-ubst^te surface, the ft,„cio„ J J"*" « *«ance tan the 

on me upper su„ace o, the tower ^J^T^ T ' 

in*x, the «tio o, the 0^1!, '^«^'>9 a 

"-s. tuncon being at leas, ahou, Z ' --'n.un, value I ,he 

substantia,, a, a smataeal' 0. a « 

P01, and an upper surface; and an up^°l ^n'^-^ate bean, 

-ftce otthe wavegu^e core an^n 7 Zr ! '""^ "PPe' 

"•a-Cfng. the upper waveguide ciadig h;!??" egu^o 

« a «cond n.nc«on o, a .-coordinate the 2 " »'^' -Hes 

and a n,ini.u. C^T"' "^^^ « -i.un. vaiue 

-ond tur^Hon being a, ieas. about tTL^TT °' '"a 
auch that me waveguide core has a ve '^'"^ --^^^ 

-n-chang,ngth..e3so,thewav;ro::rd;:'""-^'-^'--'^^^ 

® in a dtmension normal to the 
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™ice Aciion maOM October IS 2ivu 

substrate surface, wherein (he .hickness d^r. 

second point near m, intermediate beam ool r '° ' '"^^^ a 

than a cnlfcal thiokness vatue, the o«,r,hI2 "^""^ "^'"9 leas 

~*s.e,eceiveda,..ea,na.,Crr:^°'^'*''-'"'«v.,a..a,> 
penetrates h.o a. leaa, one of ti,e uboe^w ''^^S"'* 

---.ddi„.a.er, t..b; rrrrrr r - 

waveguWe dadding. waveguide core and said tower 

waveguide cladding. '''"^^"'^ «"« «nd said upper 

-eguide codding having a ,^2 „d^"' ^"^-^ ™taoe. the 
^ 'unotion o, a ^rdinate.L y^^Z '^"^ ^ 

substrate aurface. me lira, ,u„c«on havl„a . Zt ' "^^ 

io«.r waveguide Cladding dinner J„7;Zrr""'" ^ -'^^^ 

- ».e upper surface o, .t,e tower wavegu^^^r ' "™ ^'^-'^ 

eo« reliacive inde,. ,be ratio o, tt,e core mT. '^'^ "^^^ - 

-rstfuoct.^, being at teas, about ,.3 ^ZT^ 

--.ed substantia,, at a sn,a., beal^rfTZ ^ "^^'"^ ^ 

Po-t. and an upper surface,- and an u^ZZTTT*" '"'^'^ 
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'^"a'BnvBMJanuaiyls.soos 



«n<l a minim™ vau,e.,he ratio of fte cor. . 
-oond ,u«,io„ ^, ~«,ve index ,o «,e maximum vaiue „, ^ 

r:'' core c^ss 4ion ^"^ ^ 

«cond region aion^ «,o iong axis bl^^j ^ '° * ^^'-^ « 

™lue, «,e second »,>^ tj^^!"^^ «» 
»' a smal, iigw beam received a, me SlT ^""^ '° "^^"^ ^ mode aire 
•"a "PPer waveguide cladding iayeTZ 1^ '° "^"^^^'^ '"'o « o, 

-'a*.me.mai,mod,si.e anl. 

a .h*,es. ..a. ie ^^^^ conCl ""^"'^ ^-O" ha3 

•hickness value. '"*'^'"^°'"^ateV equal lo the second 

waveguide Cladding. """'^"'<'» «»* and sa.d lower 

:r--~a.econdp,„rarCr~r^"-'^-''--4^^^ 
"-a-^ng ,a,er Ha. a ia^er-specil. ^Li:':::^:^ '^'^^ 

«9xtt«t« a function of the yeoo,^,,^ 

ir 
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Ofl/ce Action mailed October 1 9 2(ma 

Response transmitfed JanuarJ% S»5 ^^^^'^^ 

«« Wobd*,9 iayerba Z ' '''""^"^ -"acttve index o, 

index Of fte uppe, cladding ,ayer below '«y«'-^cffic reteclve 

a«-.,.c..e.i„dexdis.*„j::::^^^^^^ 

^~„,o™edb,.o,aye^3peo».J^Tr:C"r^^^^^ 

of upper cladding layers. P'urality 

"ons logemercompnse a substanWally paraWio distribution 

index that is 
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Office Action mailed October is ^nn^ 
Response transmitted JnZ^'ii^Zs 



value an. „he.i„ me waveguide J« fe Zl "'^"'^ 
"aluee ^,h,n ,he second 1 " ""^"^ "^^^ 

•othe surface o,ea«op,ica,^r^lt''"T™'*'''"*'""'^'*-«- 

---o,.e,,...,,3aiCrritr"'"'°'^^~ 

'a.era, taper cau.ng a .W«, ^^31? °' -e 

-bewe surface and .aneversTim! ' '~ '° »«> 

va,ue ,„ a second Z a^ t "^'''^ '° "o- a 

«."a. ,o a desired ,a„e .„de ^eT^ZZ' ^^"^ 

wave.:err.::cr:7'°™^'°'^'^'^ 

•'Peroau.n,avWd..o,,HewXrL"tr"°''*''^^^^ 

»-ond widft value, me second v„* al l " ' <» « 

cH-ca. widm value being definedra ^ " * «» 

«» ene-sy o,a ligh. bean, Having a s JaC:^ '^"^ POrf.cn c 

--p»pa.a«ngM.ewaveguid:c::::rjrr"'''''""^^^^ 

enlarging the small mode size. "^^ ^y^kle cladding, thereby 

po«,.esma,imodes.ebe^subsj:;!:r,r::r"°"*'=™"^^'" 
-'-^-.-....aam.m..,iedtoL:er;eZ:i:^^^^^^^^ 
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eoua. .0 a mo* ^ „ mode siza being substan,w,y 



■«9fon; and Une ligh, beam is further modifi^ IT " ""^"3'' Wrd 

'°--*9<rfaaemicond„o,orop«oa,lrLto"'°'''''^''"'"^ 
and a groove is formed in «,e subs,«e nea^e , T ""^ "^"^ 

-gu..obo.ano..oa,««r.a,ig:mi::re::~^^^ 

~rorderr~-.-'----- 
'.-^irdti::::!^^ 

P-ovi-e a lens ,unc,i„n ,„ .be .bir" " ^I'"^ '^^ 

-«^.P0rt.o.e.rgebeamZ^':^r:?'\'^~«'-^ 

.s caused to be enlarged and collimated 
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'ntermed/ate beam port. '° '^"^"^ housed onto the 

"«x.mum value and a minium value and iJZ ' ' •^"'•g a 

>^l^m ref^cive hdax having , ? ''^"^^ having a 

position in a d.™nsi<« p, J,:;7~;''-~a,a .p,a.en,ing a 
'He «rs, fun*n having a .e^^ l^^^ '» -""S axis, 

Cladding toharhaving an uppe,^"T"'""^ '"^'"avegulde 

'"*..he«.p,^^,'„J^f2*--^g.deoo.h^^^^^ 
^'ng a, leas, about ,.3. .he waveguCr,l~ "'"^ °' 

and an upper surface; and an ^L ZZlZZ "" ^ 

o* -e wavegu^e co. and on ^^ZZ LT^ °" "^-^^ -^a- 

upper waveguide cladding havna \ """^'^ ■=^"9. »» 

maximum value o( «,e second function b. T '^'''"^ "> »« 

•--^erheing configured s^Ita tte^ ' 

Ion, ax., the vemca, laper ' "'"^ ^-9 
d^nenslon nom,a, ,0 the JJ^ZLTT ' 
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•owe' wavag„i<,e dac-ding having a °" '""^^^ 

according ,o sut^anLl, ZZZ^T '"^ 

-P-se„„ng a distance f™n,L .ZT^! " ^^"<«-'« 

va.uaanda.,„,..„„,^.::,:::^-;^-^^^^^^^ 

-ef-aclve index distribuUon tf», «ri,, J! T ^ """"^ ' '»"'^«'al 

.ubs...e surface and Usn^TZZ^^' ^ ^ 'o 

Cladding, ,ha wavaguWe cp. having , —7"";"'"' °' 
-r^cive index .o me n«x.... Ja ZI^: ? '"^ °' '"^ 
waveguide oore ft,*er having a ii,« and 1.^!, T ^ 
-o-- and defining an ^ JediZ CTT'^'^" " ^ a 
waveguide ciadd^g disposed on .he ZTj^J"'' """'^ ^ " 
uppersurfac. of tt,e i^er waveguide ^Ldro 1 andon me 

'aftacive index <,is.Hhu,,on ,ha. t,"^'""™*"* "aving a 

•ha x^o„iina.e. me second ,un Z °' ^■«»««"ate and o, 

•"e o, ihe core .^rJZZZ"" '"""""^ ^ " 
a"aas,a,„u..3,.meop,ica,r:::~^«'-°''^'««-*'-^^ 
-aston aiong me iong axis he^^en ^^^^"^ '^'^'^ ^ ^ a „rs, 
waveguide cere cross section has a 7^ ' "'a 
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f-n po. an. a .a^a baa™ port «.ia,e 

-utor layar. and a eiHcon upper Z l n!:; " ^'^ ""^^'^ - 

exposure level that varies wW, ooeiiio. "'^ P™"<te5 an 

P-orea^and^a.to^d^rZtl^s'^''^^'-^''-^^^'^ 
elching procedure tt»t etches the oh^ l^"^ a aelective 

etching procedure causing a vemoalT. . 
^-.anddepo^l,,,,„:^,;-^^^~^^^ 

tapered shape. ^ ^ ^''P ^nd sides of the vertlcaHy 

73. (Withdrawn) ThempthnH^* . • 

an u«„vlo,et rid laZt!:!' '"^ ^ 

74. (Withdrawn) The method Of Claim 79 », • 
comprises an e-beam source. 

source 

75. (Withdrawn) The method of claim yo k 
a tapered shape, the gray^scale Z Zl '"^'^ 
.^yacalelsdari.estandnan^ata™;^!:^'"''^""^'^^' 
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depositfng a phoioresfei layer of said . ^""^'"^ ""n <>» Ihe silica layer; 
exposing ,he photomask ,o u«raviote, ' .7 ' 

vesica, an. a ia,.., d»r«,« J ^""'^ <" « 

Photoaensitf^ v,ave<,uidin„ IT ! ' """'^ "^'"9 a 

~.„a„a.a.rreap..„g.^.::i:--^^ 

79. ^^'tWrav^n) The method of Claim 7Su,K ■ 
"icorporated therein. germanium or lead 

80. (Withdrawn) The method of claim 78 furth. 
c'addin, material over the dielectric wave/u^^^^^^^ ^ 

ai. (Withdrawn) The method of claim 78, futther como • • 

' "^""er comprising depositing a 
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Cladding material over the photosensitive i • 

pnotosensrtive dielectric waveguiding film. 

82. (Withdrawn) The method of claim 81 ■ 
dielectric waveguiding f«m to ultraviolet radiZ 7" ''^°^°^-"^'t-e 

Cladding material over the photoj^r^^^^^^^^^ 

vertical dimension and a a.«, »f,a«, J . ^'""'^ ''^ributlon in a 

and a .llica bye, successively deoositl T ' ''Ver 

™.e^lon«,e*abye.,v*!^:rZr;'""''^°'""'^^'^°'-^'«^* 

dielectric 

wheieln each o, the second ph„a% of ""^ '^'^ 

--^in*xs„.„e.Hanalt^.tdror''''""~^-^-«^^ 
P^o^sist layer on said second p , ,h n ^^'^ "^"^ ' 

^r^ed me«H- e:<posing .He piL-olttlT ?? ' ""^^ « ^ 

.^a^ena- usin/a pj^l a s,.pe 

•raveguide channel. P'"'^^, thereby ,o„„i„g , 

-^i^enslonandaZ:: Z rr:r^^^«*^^^^^^ 
method comprising: providing a silica IT ° '"^"'''>"' '"e 

^ .aye. successiveldtTarT "''^ ^ '^V- 
<«etec,Hc materia, on the silica 1^^ ' ""'^ " '^^"^ °' 

-~d.e.._rrn:rre::^^^^^^^ 
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■"^toic rnaterial has an effecBve "'"'^"^ °' »' 

<te«necf in me photomaak. * <»™apond/„g ,o ^ 

85. (Wilhdrawn) The method of claim so ( 

='ad<,ingma,e„-,,ov,r*euppe™o«,ayerZ!,!;=^rj'""''''"'''^'^ 

ycr QT aieiectnc waveguidiog film. 

87. (Withdrawn) A melhod of fabricatinn. 
aul«.«,a, the optteal waveguide havin ! . ""^'"^ ^ ^'«»" 

ve^teal d»«enalon and a grLd ' ! - » 

a sll^ layer. auL^ivrde^ ZlT", 7'" ' '«Ver 

^-s.ec.^matena.on.hesiJiarrrer''^"''*'^^^'''^^^^^^^^^^^^ 
PhotoaenalBve dietectnc matena, ha, re^r ""^ ''■""''^ '^^^ °' 

r^f^ctive index of the precedino 1 « 

-Ve«ofdie,eo,nema,:nr:el"e:;~''''^^'«"-^^-«.o'- 
-iieleotnc materia, haa an effectivelml^ ' ^"Oplu-aiity of mi„ faye^ 

P'-ding laye, applying a pCmrsTttTer " °' »« 

*e.eo,Hewaveg„i.^„,,,;;~;^-^ 

and expoaing me laye. o, pho.<^ena,Ci!!7 ""^"^ '^^-'n.' 
radiation, thereby cauaing L ^2 ^ """^""""^ '° "''^^'^ 

^lect^ty „oreaaed « proponion to the grayaoale 
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pattern defined in the photomask ar^rtr^r^w • 

layers of photosensit^e dieteotrio waveguiding film. 

• «ep neftacive index disfnbuHon in a laTeTd , ' ^ 

P-oWd^g a si,ica.„..„iee„ .ZZ^TJ"^' """""-S- 
-ccess^ely depoaifing a fiClwrr "'^'^ "^^^ ^ « l^^-.- 
.ha Silica layen w^arain .^I I™ ™ """^ «eo,Hc 

material 

<<^.-..™,„,.,,3na,,ao..;ilt2:r;^"^°'^^^^^^^^ 
preceding layer, bonding a silicon laver <». * ^ '^'^"^ »' 

-n layers ofpMose.Ld,eClTe!:r:"'"^^'"'''-''-^'^^^^ 
s.»con upper layer; app^„g , phoTas. ^ T' ' 
"aviog a grayscale „«a. patta. ,Ka, ^v^l rr *• ^<-^ 
Posifcn along a lengm c «^ ^u,/™^ ""'"'^ »*• 
.0 ^cliafion a rrdia«o„ aoul'^:': *~ 

"'^--^und.eZC: :::r 

■nsulalor, the selective etching ptocedurTr^ «ch <he 

'om,ed in the silicon upper toZT ' ' <» 

'aye.o,d.lec...a.r 

<««^cn«teHa.hasanef,ective:^::,r.^^^^^^^^ 

Pleading laye. app^ng a second pho,cn,a t ,he ^ ' '^"'^ '""^^ »' 

dfelectric „aveguiding flln,, said sacld oZ '«^''*P^«««Bnsi,iye 

e«POs.g.helaye.o,p,„,_;™~T?""*^^^ 

»avegulding flh, ,o be selectiveV increased l„ , Ph<««ensi,lve dielectric 

"sfhed fc, the second photomask «"«apond«g ,o the stdpe 

endis«'!™2ta?a^r^l7';rr^^^^ "^'^ '^^ 

se beam port, and whe«ln a light beam haVng an ini«al 
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surface man me Mlal nnx-e si» ~ ^^^^''^-^ 

90-95 (Canceled) 

96. (New) The optteal waveguide of Claim -^7 , ^ - 

graded In steps having an aver.n. . , ' '^"^'^^^ '"^^^ ^ 

K •■<*vmg an average value of about 0.007. 

97. (New) The optical waveguide of riai^Q, u . 

99. (New) The optical waveguide of ri«{,«Qfi u . 

1 00. (New) The optical waveguide of ri«im -^a k - 

graded in steps having an av.r«n . ' ""^^'^'^ '"^ex is 

having an average value of about 0.003 in steps near the center. 

101. (New) The optical waveguide of Claim -^8 

the upper and lower cladding is at least 1 .4 " '"'^^ °' 
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